Abstract. Mucosal leishmaniasis (ML) is often clinically silent until reaching a highly advanced state. In this prospective study, 6 of 220 patients with early cutaneous leishmaniasis were diagnosed with mucosal involvement by otorhinolaryngological examination (a rate similar to the reported rate of late ML). Detection of early ML may represent an important strategy in preventing severe mucosal destruction in human leishmaniasis.
INTRODUCTION
Cutaneous leishmaniasis (CL) is endemic in several countries. 1 Mucosal leishmaniasis (ML) usually presents as a severe form of disease affecting mainly the anterior nasal region and occasionally the pharynx and larynx. ML is potentially lethal if not adequately treated. In the majority of cases, the mucosal disease occurs after the cutaneous lesions, and the diagnosis of mucosal involvement is established only months to years after a clinical cure of the initial cutaneous site of infection. 2 ML is not normally recognized by the patient until partial destruction of the nose mucosa and/or cartilage occurs. [1] [2] [3] [4] Clinical diagnosis of the early-stage mucosal disease is uncommon and is generally a casual finding observed during routine physical examination of patients with current or past cutaneous lesions. There are few reported cases of mucosal lesions that are detected at the same time as the initial cutaneous lesion, 5 and the frequency of such cases is unknown. In this study, we performed a careful otorhinolaryngological examination in 220 consecutive CL cases as a strategy for early ML detection.
MATERIALS AND METHODS
Patients and clinical evaluation. From November 2000 to June 2002, 220 consecutive patients with CL were evaluated at our field clinic in the municipality of Jequié (Bahia State). All patients were submitted to physical examination, including dermal and otorhinolaryngological exams. The diagnostic criteria for CL included clinical examination, Montenegro skin test (MST), serology, histopathological evaluation, and parasite isolation. After anterior rhinoscopy, oropharynx exam, and mirror laryngoscopy, patients with suspicious lesions were submitted for a fiberoptic exam. Patients with active primary localized CL (without scar from a previous cutaneous infection) and with simultaneous and distant mucosal involvement (hyperemia, edema, erosion, and/or granulomatous aspect at the oral, pharyngeal, and/or laryngeal mucosa) were classified as a concomitant mucocutaneous form. Cases of concomitant disease were confirmed by the presence of Leishmania at the mucosal site (immunohistochemistry and parasite isolation in hamsters) as well as by clinical response to antimonial therapy. Patients were treated with antimoniate-n-methyl-glucamine (20 mg/Sb/kg/d for 30 days).The study was approved by the Gonçalo Moniz Research Center (CPqGM/FIOCRUZ-Bahia) Institutional Review Board, and informed consent was obtained before enrollment in the study.
Diagnostic procedures. Montenegro skin test. The test was performed as previously described. 6 Briefly, 0.1 mL of antigen (250 mg/mL of protein) was applied intradermically into the anterior face of the left forearm. The diameter of the induration (in mm) was determined 48 hours after inoculation. Reactions with a diameter ജ 5 mm were considered positive. 6 Serology. Anti-leishmania antibody titers were determined by indirect immunofluorescence. 7 In brief, 96-well microtiter plates (Probind; Falcon, Becton Dickinson, Lincoln Park, NJ) were coated with soluble leishmanial antigen (SLA) from L. braziliensis by overnight incubation at 4°C. Then, sera (1:100) were added for 30 minutes at room temperature, followed by incubation with alkaline phosphatase-conjugated anti-human IgG antibody (Sigma Immunochemicals, St. Louis, MO). Next, plates were developed using a chromogenic solution of p-nitrophenylphosphate, and absorbance was recorded at 405 nm.
Biopsy sample collection. Biopsies of the nasal and/or oral mucosal lesions were performed under local anesthesia with Lidocain spray (10%) or Lidocain (2%) with vase-constrictor, using either forceps or Takahashi tweezers (Storz Instruments, St. Louis, MO). Tissues were preserved in 10% formalin for histopathologic analysis.
Histopathology and immunohistochemistry. Fixed tissue material was processed and stained by Hematoxylin Eosin Stain (H&E). For immunohistochemistry, endogenous peroxidase was blocked using a 3% H 2 O 2 solution, followed by incubation with 10% skim milk. Sections were incubated for 16 hours at 4°C with rabbit anti-Leishmania (primary antibody; 1:1,500), and biotin-labeled anti-rabbit IgG (1:1,500; Sigma) was used as a secondary antibody. Then, streptavidinhorse radish peroxidase (1:2,000; Sigma) complex was added, and samples were detected using the substrate diaminobenzidine (DAB; Sigma) followed by Harris hematoxylin counterstaining as previously described. 8 Culture. Parasites were isolated from biopsy material after hamster inoculation as described elsewhere. 9 DNA extraction and polymerase chain reaction. DNA extraction of biopsies was performed with the Kit Nucleon HT (Pharmacia Biotech, Piscataway, NJ) according to the manu-facturer's instructions. Polymerase chain reaction (PCR) was performed as previously described. 10 
RESULTS
Six of 220 patients diagnosed with CL concomitantly presented with ML disease (3 men and 3 women; mean age, 36 years). Table 1 summarizes the clinical data from these patients. None of them had a prior history of leishmaniasis or presented with a cutaneous scar. Mucosal lesions were restricted to the nose in five patients, and the otorhinolaryngological examination revealed localized lesions with hyperemia, edema, erosion, and/or granulomatous aspect, but without destruction of the anterior nasal cartilage (Figure 1) . Only one patient presented with pharyngeal and laryngeal involvement and had a nasal septal perforation. All concomitant mucocutaneous patients had four or fewer lesions on their extremities and/or face, and four of them had < 30 days of cutaneous disease (Table 1) . Regional lymphadenopathy was present in four of six concomitant patients with leishmaniasis. Lymphadenopathy was not predictive of mucosal lesions. In two patients, lymph nodes were cervical; in the others, lymph nodes were axillary and inguinal.
None of the 214 patients with only CL presented with any mucosal lesions. Five concomitant patients with CL and ML were biopsied. One patient did not consent to the biopsy procedure, and this case was confirmed by clinical examination, serology, MST, and clinical response to antimonial therapy ( Table 1 , patient E). There was no case of other concomitant infection or mucosal disease, and none of the patients had a history of intranasal cocaine use. None of them had immunosuppressive conditions, and the lesions healed with medical treatment.
MST was negative in only one patient whose first cutaneous lesion had appeared only 20 days before examination. This patient's serological exam was positive, and large numbers of parasites were visible on the histopathological and immunohistochemical examinations. Anti-leishmania antibody titers were positive in 60% of the concomitant patients with CL and ML.
Parasites were detected by histopathology and immunohistochemistry in tissue samples from three of five concomitant patients with CL and ML. Parasites from four patients with ML concomitant leishmaniasis were isolated by culture, and this resulted in a positive diagnosis in all of these patients. Parasite strains were characterized as Leishmania braziliensis by PCR.
DISCUSSION
The finding of initial stage mucosal leishmaniasis is unusual, considering the usually late diagnosis of the disease. Early mucosal lesions were previously described as a slight edematous swelling and reddening, as well as ulcers of the septum's mucosa and inferior cornet. 3, 4, 11 Here, we have shown that four of six patients presented with concomitant mucosal and cutaneous disease with < 30 days of disease progression. In addition, these patients displayed mucosal lesions similar to those reported by others 3, 4, 11 (Figure 1 ). To our knowledge, this is the first endoscopic image documentation of an early mucosal lesion caused by L. braziliensis. All the patients were followed up for 5-11 months after treatment, and we did not observe any active mucosal lesions after antimonial therapy.
Simultaneous CL and ML lesions were previously described by others. 1, 3, 4, [11] [12] [13] Nevertheless, these studies did not report if the cutaneous ulcers were the primary site of infection. In that case, secondary cutaneous lesions caused by reactivation or reinfection were also probably included. 1, 3, 4, [11] [12] [13] Furthermore, most of these reports did not show the presence of parasites, reinforcing the idea that advanced cases of ML were largely represented in that series of patients. We obtained a high level of positive parasite detection, which is in sharp contrast to the difficulty in isolating parasites from late mucosal disease. [1] [2] [3] 5, 14 Although parasites have not been typed in all 220 CL cases, we and others have previously shown that L. braziliensis is highly prevalent in the field study area. 13, 15 In 1922, Klotz and Lindenberg 5 studied four concomitant patients with primary CL and ML and suggested that, to detect early stages of mucosal lesion, a systemic search of the nose must be made in all cases of skin leishmaniasis. In contrast to our study, they found parasitological confirmation in only one patient. A possible explanation for these differences is that, in addition to the isolation of Leishmania parasites after inoculation in hamsters, we used PCR, a highly sensitive method for diagnosis of CL and ML cases. 10, 16 In this series, the prevalence of concomitant cutaneous and mucosal disease at the initial simultaneous manifestation of leishmaniasis was 2.7%. It is possible that many cases of cutaneous disease later involving mucosal lesions had already presented nasal alterations at the time of diagnosis of the primary lesions. The identification of those cases shows the importance of routine evaluation of the nasal mucosa in all patients with CL and suggests that metastatic mucosal lesions can already be identified during primary cutaneous disease. 
